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Emphysematous cystitis (EC) is a potentially fatal disease if treatment is delayed. A high index of
suspicion is crucial for an early diagnosis of the disorder, which typically occurs in patients with poorly
controlled diabetes. Although gas in the bladder is suggestive of EC, other differential diagnoses include
a postoperative state, an enterovesical ﬁstula and urological instrumentation. We report on a 73-year-old
female diabetic patient who had undergone major surgery for an obstructive common bile duct stone 3
weeks prior to the onset of EC. She presented with an initial picture of severe sepsis, possibly due to
a postoperative infection of the urinary and/or biliary tract. She responded well to prompt therapy with
antibiotics, adequate drainage of the urinary and biliary tracts, and good glycemic control. She was
discharged on hospital day 7 and remained stable during the 3-month follow-up period.
Copyright  2011, Taiwan Urological Association. Published by Elsevier Taiwan LLC.1. Introduction poor appetite and mild dysuria. Her past history was signiﬁcant forEmphysematous cystitis (EC), a rare disorder, is a primary
infection of the bladder by gas-producing bacteria.1 It is more
commonly diagnosed in immunocompromised patients, such as
those with diabetes. The clinical severity can greatly vary, from
simple cystitis-like symptoms in the early stages to death due to
full-blown sepsis if the diagnosis is delayed.2 Appropriate antibi-
otics, good glycemic control and adequate urinary drainage are
usually curative for this disorder. Surgery may be required in more
complex cases.3 Early diagnosis and treatment of the disease are
therefore crucial to prevent morbidity and mortality. The symp-
toms are usually non-speciﬁc, especially when associated with
other clinical disease entities.4 The diagnosis depends mainly on
a high index of suspicion. We herein report on a patient with dia-
betes and EC onset after recent common bile duct (CBC) surgery to
highlight this potentially fatal disease.2. Case report
A 73-year-old female patient was sent to our emergency
department due to a 3-day history of fever, vague abdominal pain,ennonite Christian Hospital,
.
ciation. Published by Elsevier Taiwdiabetes and she had been taking oral hypoglycemic agents (OHAs)
for >10 years. Three weeks previously, she had undergone a lapa-
rotomy to remove an obstructive CBD stone. A urethral catheter was
in place during the surgery, but was removed soon after.
On examination, a T-tube had been kept in the upper right
quadrant of the abdomen for postoperative drainage of the bile,
which seemed to be turbid with a suspected infection. Her abdomen
was obviously distended with hypoactive bowel sounds on auscul-
tation, and it was hypertympanic on percussion. She had mild
abdominal discomfort, but no evidence of peritoneal irritation.
Laboratory data showed an elevated white blood cell count
of 11,690/mm3, a hemoglobin concentration of 14.4 g/dl and
a platelet count of 251,000/mm3. Blood biochemical tests showed
a creatinine concentration of 0.9mg/dl, elevated amylase, lipase and
alkaline phosphatase levels and glucose level of up to 351 mg/dl.
Urinalysis revealed signiﬁcant pyuria, hematuria, proteinuria and
glucosuria. Abdominal sonography showed a markedly distended
bladder, but an unremarkable hepatobiliary system. Plain abdom-
inal ﬁlm failed to yield signiﬁcant signs of a urological problem
(Fig. 1). A computed tomography (CT) scan immediately after the
plain abdominal ﬁlm revealed gas formation within the bladder
lumen as well as extensively within the bladder wall (Fig. 2).
With the possibility of an EC and/or biliary tract infection after
CBD stone surgery, the paitent was admitted for intravenous anti-
biotic therapy. We initially gave her cefmetazole for 4 days. Urine
culture yielded Klebsiella pneumoniae with >105 colony-formingan LLC. Open access under CC BY-NC-ND license.
Fig. 1. Plain abdominal ﬁlm that failed to yield signs of urological problems.
Fig. 2. CT scan showing gas formation within the bladder wall and bladder lumen.
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culture, however, was sterile. The antibiotic was then changed to
oral levoﬂoxacin, according to the sensitivities of the cultured
pathogen.
A urethral catheter was put in place to ensure adequate bladder
drainage. Over 400 ml of residual urine was detected. The patient’s
blood glucosewas controlled with insulin. The fever and abdominal
pain gradually subsided with treatment. Five days later, a follow-up
urinalysis showed sterile urine and fasting blood glucose of
140160 mg/dl. The urethral catheter was removed and the patient
was discharged on hospital day 7 with 1 additional week of oral
levoﬂoxacin. Her biliary problemwith the T-tube was stable during
the entire hospital course. The patient remained stable throughout
the 3-month follow-up period, when she was taking OHAs for her
diabetes.
3. Discussion
Although rare, EC is a potentially fatal necrotic infection of the
bladder. Delay in diagnosis and lack of appropriate antibiotic
therapy can lead to a high mortality rate of up to 80% in some
cases.5 Although the incidence and prevalence of EC are unknown,
90% of cases are reported in patients with diabetes.5 EC has also
been reported in associationwith a neurogenic bladder, obstruction
of the urinary tract, chronic urinary tract infection (UTI) and cath-
eter use.6 In this case, the etiology of the EC was uncertain. It is
possible that the urethral catheter that was indwelling during the
prior CBD stone surgery had resulted in an asymptomatic UTI,
which gradually developed into a severe infection due to incom-
plete bladder emptying commonly associated with poorly
controlled diabetes. On the other hand, the possibility of an episode
of UTI after the bile duct surgery, independent of catheter use, could
not be excluded.To prevent the occurrence of EC in such high-risk cases, it is
important to ensure good glycemic control, adequate bladder
emptying (by urecholine and/or intermittent urinary catheteriza-
tion), regular follow-up urinalysis and treatment of the UTI, when
indicated, as early as possible. The pathogens involved in this
disease are most commonly Escherichia coli and K. pneumoniae.
Other less-common pathogens include Enterobacter, Proteus,
Streptococcus, and Candida.7
It is not clear exactly howgas is produced in EC. In patients with
diabetes, fermentation of glucose in the urine by the pathogens
may lead to CO2 production. In non-diabetic patients, urinary
lactulose and tissue proteins may be a substrate for gas production.
Some authors have proposed that impaired transportation of urine
due to local inﬂammation or some kind of obstructive process may
increase local pressure and decrease the circulation, which can
lead to tissue necrosis that becomes a good culture for pathogens
to produce gas in.8 The bacterial endotoxin released may paralyze
the urinary tract and lead to urinary stasis.3 Patients therefore
usually require a urethral catheter for drainage of the infected
urine.
The clinical presentation of EC can vary from simple cystitis-like
symptoms, fever, chills, nausea, emesis, dysuria and pneumaturia,
to severe sepsis and death.4,5 Other than patient history and
urinalysis results, a diagnosis is mainly made via clinical suspicion
and plain ﬁlm and/or CT scan, which both carry high sensitivity for
diagnosing EC.9 The CT scan can demonstrate the presence of air
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diagnoses for patients with air in the bladder include prior
urological procedures, previous trauma and a enterovesical ﬁstula
secondary to Crohn’s disease or diverticulitis.4,9 In the present case,
a history of recent biliary surgery and the vague abdominal plain
ﬁlm with insigniﬁcant urological symptoms were suggestive of an
infection of the biliary tract as well as the urinary tract. The
possibility of a biliary tract infectionwas excluded with subsequent
studies.
Successful treatment of EC involves early broad-spectrum anti-
biotics that should cover aerobic and anaerobic organisms,
drainage of the bladder (usually a urethral catheter is sufﬁcient)
and adequate glycemic control that may decrease glycosuria and
thus the bacterial substrate available for gas formation. Hyperbaric
treatment may yield additional therapeutic beneﬁts in some cases
of EC.10 Surgical debridement is indicated if an abscess develops
outside the bladder. The prognosis is usually satisfactory with early
diagnosis and treatment. If the diagnosis is delayed, sepsis and
associated complications, such as the development of emphyse-
matous ureteritis or nephritis, can lead to a dismal prognosis.4,5References
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